alone. However, all of the model simulations, which used global SST anomalies, did produce these (Fig. 1, B 
The origins of decadal climate variability over the North Pacific Ocean and North America, characterized by anomalous surface temperatures and surface pressures (1-4), are uncertain. A recent example of the impact of such decadal climate variability is the multiyear drought over the southwestern United States. It has been speculated by some researchers that unstable air-sea interactions over the North Pacific and changes in the large-scale ocean circulation might force the decadal climate variability (5, 6), while other studies suggest that tropical forcing is a stronger influence (2, 4, 7). In this report, we develop a consistent physical picture of how decadal climate variability over the North Pacific and North America may be generated.
To study the decadal climate variability, we used a state-of-the-art coupled model of global ocean-atmosphere general circulation (ECHO) (8) To determine the spatial coherence of the decadal-scale SST variability, we computed the associated SST regression pattern ( To elucidate the mechanism producing the SST pattem, we investigated the characteristic evolution of upper-ocean heat content anomalies, as defined by the vertically averaged temperatures over the upper 500 m of the water column by using a complex empirical orthogonal function (CEOF) analysis (10) . Before the CEOF analysis, the heat content data were smoothed with a low-pass filter that retained variability at time scales Suppose the coupled system is in its reduced meridional SST gradient state (Fig.  iB) . It has been suggested (14) that such a distribution of SST would result in a northward shift of the baroclinic eddy activity in the atmosphere, leading to a weakened Aleutian low and subsequently reduced westerly winds over the mid-latitudes ocean. Indeed, the model results show that a reduced meridional SST gradient is accompanied by anomalous high pressure over the entire North Pacific.
To investigate further the nature of the atmospheric response to the anomalous SST pattern, we forced the atmospheric component of our coupled model in a stand-alone integration by the SST pattern shown in Fig.  1B . The integration was done in a perpetual January mode, and an ensemble of 12 January integrations was performed. The atmospheric response is highly significant and shows the expected result: anomalous high pressure over the North Pacific (Fig. 3A)  (15) . The response pattern is the weak Aleutian-low extreme of the "Pacific North American" mode, which is one of the most prominent eigenmodes of the atmospheric circulation and is excited during extremes of the ENSO cycle (16). However, the response shown in Fig. 3 arose from an atmospheric model simulation in which tropical SSTs were near their climatological norms; that is, the tropics played a minor role in the result. This finding was confirmed by an additional integration in which SST anomalies south of 25?N were entirely neglected.
The associated changes in the net surface heat flux (Fig. 3B) are such that they tend to reinforce the SST anomalies over most of the North Pacific. Heat is anomalously pumped into the ocean in most of the region where it is already warm and is leaked from areas where it is cold (compare Fig. lB with  Fig. 3B) . Changes in the latent and sensible heat flux contribute most to the net surface heat flux anomaly. Furthermore, because the westerlies are weakened over the warm SST anomaly, the mean wind speed is reduced. This change leads to reduced mixing in the ocean, which tends also to strengthen the initial SST anomaly (3). Thus, the ocean and atmosphere form a positive feedback system capable of amplifying an initial disturbance, giving rise to instability of the coupled system. The growth is eventually equilibrated by nonlinear processes and by the phase-switching mechanism described below.
The changes in the wind stress curl (Fig.  3C) force characteristic changes in the ocean, eventually reducing the strength of the gyre circulation and enhancing meridional SST gradients. The ocean has a memory of past changes in the wind stress and is not in equilibrium with the atmosphere. It is this transient response of the ocean to imposed wind stress, expressed in terms of planetary wave propagation (Fig. 2) , that causes a change from one phase of the decadal mode to another and, hence, enables the coupled system to oscillate. The oscillation can easily become irregular in the presence of high-frequency weather Both the model and observations show a strong, simultaneous wintertime relation between low-pass filtered anomalies of atmospheric pressure in the heart of the main atmospheric response region south of the Aleutians (Fig. 3) and air temperature over North America (Fig. 5) (1, 4, 19) . The remarkable accuracy of the model in reproducing the dipole correlation over North America suggests that it can be used to forecast decadal climate change numerically over North America (20) . At a minimum, knowledge of the present phase of the Pacific mode obtained from current observational programs should allow a "nowcast" (21) of expected climate "bias" associated with this decadal climate change, which is equivalent to a climate forecast of several years in the future.
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